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More Than Half of U tah Chickens M arketed
Through Cooperatives
By ROICE H. ANDERSON AND GLEN E. DOWNS
is unique among tates in
th importance of cooperati
as ociation in th mark ting of poultry and poultry products. A r cent
study by the author r eals that 62
,p rc nt of th chick ns sold from
Utah farms found th ir way to market
through coop rati processing plant.
The aried channels through which
Utah chick n found th ir way from
the producer to the consurn l' in
,1949-50 ar shown in fig. 1.

U

TAH

Market Channel

In its impli st form th market
channel for Utah chick ns was from
produc r to as m bIer to proc sor to
wholesaler to r tail l' to con um r, but
ar ful study of fig. 1 shows many
ariations of thi rout. Th function
of ass mbly, for instance, was p r~ ) formed by many different firm or
, individuals. Most important of thes
were th commis ion buyers who pur-\- cha ed for cooperati v proc ssors
and w re rally mploy e of the cooperati e, bing paid a commi sion
on th chick ns d li red rather than
a salary or wag. In 1949-50 th
buy r purcha d and deli red to th
coop rati
proc ors about half of
th chick n marketed in the stat .
The assembly function wa p rfOlmed
~ \

b produc rs for about 16 p rcent of
th chick n. About 12 p rc nt of
th e were delivered to coop rati e
proc ssors and 4 p ercent to ind pendent proc s or. Another 16 p rcent of the chick n were purcha ed
from producers by hucksters, who ar
independ nt operators buying from
farm rs and elling to independ nt
proc s or .
ompany buyer , who
w re owner or mploye
of the
ind p ndent proc sing plant , purchased about 7 p rcent of th total
chick ns direct from fanners.
Cooperati
a sociations proc ssed
two thirds and indep nd nts one
third of thos chick ns which were
Fig. 1.

plant proc ssed. About 7 p rcent of
th total were old dir ct from produc l' to con um r, and wer proc ssed ith r on th farm or by consum rs.
with a s mbly th who I saling
was perform d by se eral firm . More
than two third of th chickens proce ed by cooperatives (about 42 p rcent of the tate' total) w re old to
retail stor
and r staUl'ant, th
whol saling function bing performed
by th coop rati es. Indep nd nt
whol salers handl d only 44 perc nt
of th chick ns marketed in Utah and
they obtained an appro imately equal
( Continued on page 65)

Channels of distribution for chickens in Utah, 1949-50
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DR. ROICE H. A DERSO is associate
professor of agricultuml economics. GLE
E. DOW S was awarded the master of
cience degree in agricultuml economics last
June. The resea1'ch reported in this article
was part of a regional study in marketing of
poultry.
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VEGETABLE RESEARCH LABORATORY

Fay Moser, research chemist, determines
the color of an ear of sweet corn by the
use of the Hunter color and color difference
m eters

proce ' ing of we t corn by
both canning and fr ezing is becoming increa ingly important in th
Intermountain Area. In the handling
of this crop as with any oth r processing crop it i
ential that it b harv t d at th proper stag of maturity
.if an acc ptabl pack i to b obtain d. vVhile all a ail able data indicat that th quality of the processed
product is closely correlated with maturity, mor information is need d on
th relation betw n stage of maturity, yield, and quality. Also it should
be d termined which of the tests now

T

HE

a ailabl would b best suited for
m asuring th stage of maturity of
th raw product.
To study th £fect of tag of maturity on yi ld and quality of sweet
COIn th Utah Agricultural Exp riment Station ha nt l' d into a contract with the W t rn R gional R search Laboratory of th U. S. D partment of Agricultur at Albany,
California, wh l' by the Exp riment
Station has agr d to fmnish th
quipm nt and faciliti s for the production and processing of w et corn
and the Western Regional Laboratory
will finance the proces ing and testing of the raw and proce ed product.
Th corn will b proce d by both
canning and fre zing.
M asures of quality bing used on
the raw w et corn ar ( 1) moisture
as m asured by the Steinlite moisture

tel', Nlakov l' t t, and th calcium
car bid m thod (2) xpr
d juic
as d t I'm in d b th
ucculom ter,
(3) the l' fracti
ind
of the xpI' s d juic , (4) alcohol in olubl
solid, (5) l' ducing and total sugar,
( 6 ) P rcent P ricarp, (7) color as
d term in d by th Hunt l' color and
0101' diff l' nce m t 1'.
Somewhat
simliar t ts will b mad on th
proc s d corn.
In addition, subj ctiv appraisal
t st will be mad on th froz nand
cann d sampl s from ach har e ted
plot.
Th E xp erim nt Station has install dan WI'S arch laboratory at
th Farmington Fi Id Station wh re
t ts of th raw sample can be mad .
This laboratory will b us d for oth r
l' s arch proj ct in addition to the
w t corn proj ct.
111

Charles Henry, research assistant in vegetable crops, uses a succulometer to determine the amount of juice in the raw sweet corn
Steinlite moisture tester used to determine percent of moisture in the sweet corn is seen on his right

-.

Thin stands in winter wheat, a result of winter killing, are causing ~erious losses to Utah wheat producers

W.irtJJzJL Xi1linrJ-

The Cause of Serious Losses in Fall Sown Wheat

"

By D. C. TINGEY
oss in stands in fall-sown wheat
through winter killing, with the
resultant reduction in yield, is causing serious losses to Utah wheat producers. Many factors contribute to
these poor stands, collectively they
are often referred to as winter killing. The amount of winter killing
varies from year to year and from
place to place. It may be light to
severe and from spotted to a complete

L

D. C. TINGEY is professor of agronomy.
He is in charge of the winter wheat breeding program at the Utah Station.
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destruction of all plants in a field.
Where most of the plants disappear~
the fields are replanted to spring
wheat or are abandoned and continued another year in fallow. A
slight loss of plants is not serious
since there are usually more plants
emerge than the soil and moisture
conditions can support. A more serious condition results where a considerable loss of plants occurs, so that
those wheat plants remaining are not
able to make up the difference in
yields. Either the field must be re-

planted in the spring with the added
expense and the possibility of crop
failure through drought or the thin
stand left with resultant reduced
yields.
Some winter killing occurs every
year but it has been unusually severe
in some areas during the last two
years. The winter wheat crop in
Utah this year is the poorest in many
years. A combination of winter killing, drought, and disease is responsible.
(Continued on page 70)

51

TWO DEPARTMENT HEADS GIVE UP
ADMINISTRATIVE DUTIES
W. P. Thomas

fare of the department was his primary int rest. Even when on short
leaves from College service to pursue
further training or to work on other
programs he gave considerable attention to the work of his department.
As a result of his constant devotion
and fine leadership he leaves a record
of which he can be justly proud.

Dr. Thomas obtained a B.S. degree
from the USAC in 1914 with a major
in agronomy. A year later he became
the first county agricultural agent in
Weber County. He served in that
B. L. Richards
capacity until 1925 when he left to
obtain additional b'aining at Cornell
University. In 1926 he obtained an
M.S. degree in agricultural economics
and joined the Utah Agricultural Experiment Station staff to do research
work in marketing. Some years later
he was awarded a doctor of philosophy degree at Cornell. In 1928 the
present D epartment of Agricultural
Economics was organized with Dr.
ULY 1 the heads of two of the major
Thomas
as head and with one other
departments of the School of Agri-.
culture relinquished their adminis- staff member. Since that time there
trative duties, Dr. W. Preston Thomas has been constant growth in the
of the Department of Agricultural number of the department staff and
Economics and Dr. B. L. Richards of in the responsibilities they have asthe Department of Botany and Plant sumed. Almost from the beginning
Pathology. Both men will contir:me the department has carried on a protheir research and teaching on a part gram of resident teaching, research,
time basis. Dr. Thomas was suc- and xtension teaching.
ceeded as head of the Department of
The students who have graduated
Agricultural Economics by Dr. Georg
under the direction of Dr. Thomas
T. Blanch who has been a member of ha e made outstanding records. More
the department since 1934. Dr. Frank than 10 percent of the total number
B. \Vann became head of the Depart- have continued on at other schools
ment of Botany and Plant Pathology. where they have obtained PhD deHe has been a member of the faculty grees. An additional 10 percent have
in botany since 1926. These men have obtained ~t(. S. degrees either at this
each written a brief summary of the or other institutions. At present his
contributions made by their prede- students may be found in positions of
cessor in office.
high responsibility in nearly all parts
of the world, some in educational
W. P. Thomas
work, some in government service,
When Dr. W. P. Thomas retired some as employees of private inas head of the Department of Agri- dustry, and others self-employed as
cultural Economics it brought to a managers of their own farms or other
close 24 years of outstanding leader- businesses. Hundreds of other stuship and service in this position. Dur- dents, not majors in his department,
ing that time the direction and wel- have been stimulated and influenced

J
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by the practical, common-sense teaching of Dr. Thomas.
During his years of service, Dr.
Thomas has become intimately acquainted with many agricultural
leaders in Utah. He has acquired a
profound knowledge of the basic agricultural problems of the state and
has done much through his research
and leadership to alleviate the prob- j",
lems. He is particularly well known
for his work in the fields of agricultural prices, agricultural cooperatives,
and in water resource development.
He has headed many committees I
working in these areas. His opinions
and advice have been widely sought
and freely given.
Although Dr. Thomas is retiring
as head of the department, he will
continue to serve students and the
public. He will continue as a member of the department staff on a half
time basis doing some teaching' and
research and counseling with other
staff members on their problemsGeorge T. Blanch.
B. L. Richards

.I

After more than 40 years' association with the Utah State Agricultural
CoIl ge, Dr. Bert Lorin Richards r signed as administrative head of the
Department of Botany and Plant
Pathology to become emeritus professor in the department. His long
( Continued on page 71 )
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Most Widely D istributed of Diseases
of Sweet Cherry in Utah

',)

By B. L. RICHARDS
crinkle is one of the most
widely known and generally distributed diseases of the sweet cherry.
The dis ase has been reported from
California, the Pacific Northwest,
from the Intermountain states, and
from British Columbia. It has become
especially well established in Utah
and must be considered one of the
most serious diseases affecting the
sweet cherry in the state. It appears
to be on the increase in many Utah
cherry growing areas.

L
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found in Grand, San Juan, and Cache
Counties.
In the surveys during 1944 all
sweet cherry varieties were included.
Had only Bing and Black Tartarian
plantings been studied the percentage
would have been appreciably higher.
Data in table 1 show that the average

incidence of crinkle in Washington
County was vastly higher than in
any of the other 4 counties. The fact
that most of the plantings in the
county were made with stock from
the local nursery possibly provides
the r al explanation for this difference.
( Contin'ued on page 62 )

Fig. 1. Upper. Healthy Bing leaf at left, three leaves to right with mottling and distortion typical of crinkle leaf. Lower. Black Tartarian leaves-three to left showing
crinkle leaf effects-mottling more subdued than in Bing. Leaf to right healthy

While our knowledge about cherry
leaf crinkle is far from complete,
enough is known to indicate that the
disea e probably is not contagious,
and therefore, losses and continued
spread of the disease are unnecessary
and can be prevented. Cherry leaf
crinkle can be effectively controlled.
Control is essentially a nursery problem.
History and Distribution of Crinkle Leaf
in Utah

Cherry leaf crinkle was first recognized in Utah in 1938, although it
had been reported in California and
Oregon as early as 1930. Surveys in
Utah over the years from 1938 to 1944
showed the disorder generally distributed throughout the cherry growing areas in Box Elder, Weber, Davis,
Salt Lake, Utah, and Washington
Counties. The incidence and percentage of this disorder in the five
counties are given in table 1. Subsequent to 1944 the disease had been
DR. B. L. RICHARDS retired in June as
head of the Department of Botany and
Plant Pathology, He is still a m ember of
the 1'esearch staff and is continuing his research in virus diseases of stone fl'uits. This
article, slightly revised, is reprinted from
the September 1947 issue of Fm'm and
Home Science because of the increasing
importance of crinkle leaf in Utah and as
one of the se1'ies of m'ticles on virus-like
diseases of stone fruits. Two articles in the
sel'ies, one on leaf spot of Italian pmne and
the other on deep sutu1'e of sweet cherry,
were printed in the June issue of Fm'Tn
and Home Science.
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Research on Effects of

Jlum.imL
CfJmptJ.tntd.4.
on Plants and Anim.als
Being Conducted by
Station

)

By D. A. GREENWOOD

Fig. 1. A typical case of fl.ourine poisoning in cattle showing a rough dry coat
with a tight skin and emaciated appearance. The kn,ee, hock, and pastern
joints are greatly e·n larged and the cannon bones are thickened

A

s more industries locate in Utah
air pollution from gases containing compounds of arsenic, fluorine,
and sulfur becomes increasingly important from an agricultural standpoint. A few years ago the Station
published the results of a study on
arsenic poisoning of bees as a result
of smelter fumes and insecticides. Recently several requests have been
received for information relating to
the distribution of fluorine compounds
in nature and their effect on plants
and animals. At present the Utah
Station is engaged in comprehensive
studies of the effect of fluorides on
plants and animals. The results of
these studies will be published.

Distribution of Fluorine Compounds

Fluorine is a gaseous chemical element of the halogen family having
greenish yellow color. It is extremely
toxic to plants and animals. Other
common members of the same family
are chlorine, bromine, and iodine.
These elements are so active chemically that they are found only in
Fig.2.

combination with other elements in
nature. Common table salt represents
a compound formed by the union of
the elements chlorine and sodium.
Fluorine unites with sodium, calcium,
aluminum, and other elements to
form fluorides. Fluorine compounds
are widely distributed in nature. The
principal fluorine containing minerals
which are used in large industrial

Leaves of Chinese apricot showing various stages of Uscorch"

DR. DELBERT A. GREENWOOD, p1'Ofessor of chemistry, is p1'Oject leader of the
research to determine the effect of flourides
on plants and animals. This is a cooperative project among a number of depm·tments
of the Station. Dr. M. C. Cannon and H.
M. Nielsen are other membe1's of the Department of Chemistry working on the
p1'Oiect. Dr. F. B. Wann and Dr. B. L.
Richards represent the Department of
Botany and Plant Pathology, Dr. W. Binns
and Dr. M. L. Miner the Department of
Veterinary Science, Dr. L. E. Harris the
Department of Animal Husbandry, G. Q.
Bateman the Department of Dairy Industry,
and Dr. D. W. Thorne the Department of
Ag1'Onomy.
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processes are: fluorite or fluorspar
( CaF 2)' cryolite (N a3AIF 6)' apatite
(3 Ca3 (P0 4 ) 2 ' CaF 2)' and sedimentary phosphate rock.
Fluorspar is used extensively as a
flux in the smelting of many metals
and in the ceramic industries. Cryolite is important in the manufacture
of aluminum by the widely used electrical process. Apatite and sedimentary phosphate rock are used in the
manufacture of superphosphates, and
phosphorus. Fluorine compounds are
l', liberated by these industries unless
(
equipment is installed to collect them.
There is an expansion in the use of
fluorine compounds in different industries and in the treatment of certain public water supplies in the
United States to help control dental
caries.
Effects on Plants

Excessive concentrations of fluorine
compounds, such as hydrogen fluoride
and silicon tetrafluoride, produce
symptoms on certain plants which
resemble the scorch caused by fire;
hence the name "leaf scorch" has
been used to describe the condition.
Starting as a thin band across the tip
or along the margins of the leaf, the
brown scorched area develops inward.
In severely injured leaves only small
areas around the bases of the mid( Continued on page 69)
Fig. 3. Incisor teeth of cattle. Left, animal
between five and six years of age, incisor
teeth normal. Note smooth ivory appear~nce and shovel shape. Center, animal between five and six years of age, note dull
chalk-like appearance and definite staining of the second, third, and fourth pairs.
Fourth pair shows marked wear and
roughness of enamel. Right, animal between five and six years of ag·e_ All teeth
show d efinite wear. First pair shows excessive wear with marked erosion of
enamel
Fig. 4. Molars and premolars of animals
4 and 5 years of age. Left, all teeth
appear normal with an even table surface
and sharp cutting edges. The light brown
color is caused by feed staining. Right,
note uneven table surface and excessive
wear making the teeth rounded on cutting
surface with a black stain from excessive
flourine
Fig. 5. Metacarpal bones.
Left, animal
between 4 and 5 years of age. Bone is
normal, flourine content 675 ppm. Right,
animal 2 Yz years of age. Note increased
size of bone, the marked exotosis and
roughness over the center area and at
the two ends near the articular cartilage,
flourine content 6983 ppm
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An Excellent Crop to
Intensify Utah's Irrigated
Crop Production
By LYNN H . DAVIS
I G pea ar maintaining their position a a r lati ly
high income crop on farms in Utah d pit the fact
that th acr ag i d clininO". In a rec nt tudy at the Utah
Agricultural Exp riment Station, total r c ipts from the
ent rprise in 1951 a raged $175 per acr which was ad quate to pay all co t and I a ant r turn of $58 p r acre.
Add to this return th 5 p rcent int r t that wa charged
on the. investment amounting to $22, the r turn to the
farm famil for its labor, capital and management was $102
for ea~h acr of cannin 0" pea .

C

A

Canning p as offer a means of int n ifying production and
can be included to advantag on many of Utah's irrigat d
farm. Th y do not r quir a large investment in p cialized
equipment ince th yare plant d with a grain drill and are
generally hal' est d with th arne equipment that i us d
to har st hay crops on the farm. Th y may b produced
with little additional labor other than that supplied by the
farm operator and his family.
P r oduction C osts

Following the completion of the 1951 crop year a survey
was made in Cache and Box Elder Counties to obtain cost
and return data. Ninety-two r cords w r obtained by the
survey m thod from canning pea growers and the records
were summarized to gi e averages for th two county area.
A erage production cost per acre wa $117 (table 1) while
receipts, which includ d a alu of $11 p r acre for p a vine
silage, were $175 leaving a difference of $58 per acre which
may be r ferred to as net return from th enterprise.
Of the arious cost item the cost of materials was the
largest group of costs and accounted for a third of the cost
of producing canning pea. The cost of seed which averaged $27 p r acre accounted for 23 percent of total cost. The
cost of f rtiliz r was the n xt large t it m accounting for
9.4 p rc nt of total cost.
LY

1

H. DAVIS is 1'esearch assistant in agricultuml economics.

Fig. 1.

Upper.

Field of peas ready for harvest

Fig. 2 . Cutting peas with mowing machine with curlers attached
to cutter bar
Fig. 3. Loading the cut peas with hydraulic loader for hau ling to
t he viner station
Fig. 4. Unloading peas at the vinet" with the conveyor and stack
of vines in t he background

Farm

and

Home

cience

1/

(

I

Overhead costs were second in
importance as a group. Interest
charges for operating capital and
capital investment, taxes, and miscellaneous overhead costs make up the
total overhead costs. Interest on
capital investment was $21 per acre
which represents a charge of 5 percent interest on a $420 investment.
The average value of farm land as
estimated by the farm operators was
$408 per acre. Buildings and horsedrawn equipment constitute the remaining $12 of capital investment as
calculated. Interest on capital was
the largest of the overhead cost group
acounting for 18 percent of the total
cost of production.
Labor cost was the next most important cost factor accounting for
21.4 percent of total cost. The average labor requirement was 24.6 hours
per acre. This represents the average
amount of man-labor required to perform the operations of preparing the
land, planting and growing the peas,
and harvesting the crop. The average labor cost was $25 per acre with
88.6 percent of the labor being supplied by the grower and his family.
Power and machine costs constitute
the remaining group of costs and were
approximately a fifth of total cost.
Table 1.

Power and machine costs include the
cost of tractor, truck, and horse
power. Tractor power was used to
some extent on all enterprises. Horse
power was absent or insignifi.cant on
most of the enterprises studied.

Unit

Material costs:
Manure
Commercial fertilizer
Seed
Total

tons
lbs.
bu.

Total receipts, which averaged
$175, were calculated by adding the
value of the pea vine silage to the
value of the shelled peas. The average value of the vines as silage was
$11 per acre. The value of the shelled
peas was $154 which represents the
average value of 1.75 tons of shelled
peas per acre in 1951.
The price range for shelled peas
in 1951 was from $130 per ton for
number 1 grade to $60 per ton for
number 12 grade. The grade of peas
was established by tenderometer readings. The average price paid growers
according to the study was $93.75 per
ton which is the price for approximately a number 7 grade of shelled
peas.
Factors Determining Success

The records were analyzed to determine the association of variou~
factors such as size of enterprise,

Average per acre
Amount
Rate
5.4
87.4
4.4

1.S0
.OS
6.185

Overhead costs:
Int. on money in crop
Int. on cap. investments
Land taxes
Water and drainage taxes
Fees
Misc. overhead
Total

Cost
8
S
27

Percent of
total cost
6.8
2.6
2S.1

38'

32~5-

1
21
S
2
1
S

31

.8
17.9
2.6
1.7
.8
2.6
26.4

Labor costs:
Operator & family
Hired
Total

hrs.
hrs.

21.8
2.8

1.02
1.05

22
S
25

18.8
2.6
21.4

Power costs:
Tractor
Truck
Horse
Total

hrs.
hrs.
hrs.

12.S
S.l
S.S

1.S7
1.S8
.S6

17
4
2

23

14.6
S.4
1.7
19.7

117

100.0

Grand total
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Total Receipts

Cost of producing canning peas in Cache and Box Elder Counties, Utah 1951

Cost item

~~ ~~~RNS
I<.r\r----

-50
LESS

TO~&,N

0·9

T~

I

1,9

I~

~~EDR

TONS OF SHELLED PEAS PER ACRE

Fig. 5. Relationship of yield with net returns, canning peas, Cache and Box Elder
Counties, Utah, 1951

yield of shelled peas, and grade of
peas delivered, with success measured
by net returns per acre.
There was no consistent association
between size of the enterprise, as
measured by the number of acres,
with net returns. While size of enterprise was not a major factor in determining success in the canning pea
enterprise there wa.,s a tendency for
the larger enterprises to use less manlabor per acre. To the extent that
man-labor was not replaced with machine labor on the larger enterprises
there resulted lower production costs
which increased net returns .
Tons of shelled peas produced per
acre appeared to be the most important single factor affecting success. There was a consistent increase
in net returns as yield per acre increased (fig. 5). As yield increased
the increase in receipts was more
than the increase in costs. With the
exception of harvesting costs, costs
remain relatively constant between
low and high yields.
Closely associated with yield is
the grade of peas harvested. Peas become less tender and they gain in
weight with maturity. The problem
of the farm operator is to decide at
which grade and weight of peas he
will make the greatest profit. Net
returns increased as grade number increased through 8 and then decreased.
This indicates that farmers whose
peas averaged near grade number 8
made greater net returns per acre
than did those who produced the extreme high or low grades of peas.
Balanced performance is important
( Continued on page 71)
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wo important discoveries made
by research scientists within the
last five years are proving of tremendous importance to poultrymen and
swine growers. In 1948 a red compound, named vitamin B12 , was isolated from liver by research chemists
in this country. This vitamin was
shown to be the long sought for
antipernicious anemia factor in liver.
It also proved to be the principal
factor responsible for the activity of
AP F, a substance associated with
animal proteins and required by poultry and swine.
Vitamin B 12 is synthesized by a
large number of microorganisms including those that produce the well
known antibiotics used so widely in
medical practice. In 1949, Jukes and
Stokstad from Lederle Laboratories
tested in the ra tion of chicks an
aureomycin fermentation product containing vitamin B1 2 • They noticed an
increased growth response in excess
of that normally expected from vitamin B12 • This increased growth was
attributed to some auxiliary growth
factor contained in the fermentation
product. Research scientists at other
experiment stations soon obtained
similar results with turkeys and pigs.

T

Fig. 1. Pigs receiving BI2 and aureomycin supplement gained faster and their hair coats
were glossier (221) than pigs receiving the basal ration that contained no animal
protein (252)

Cln1i6.w~,
Beneficial in Rations of Growing and
Fattening Pigs
By Hyrum Steffen

58

In March of 1950 the substance
causing the increased growth was
shown to be the antibiotic, aureomycin. Jukes and Stokstad from Lederle
Laboratories procured the evidence
by feeding crystalline aureomycin in
the ration of poultry. Cunha and coworkers at the Florida Agricultural
Experiment Station obtained concurrent evidence by feeding the crystalline product in the ration of swine.
Following these discoveries other antibiotics have been tested with favorable results. Among them are penicillin, terramycin, bacitracin, and
streptomycin. Since these discoveries
were made, both vitamin B 12 and
various antibiotics have found widespread use in commercial swine and
poultry feeds. In 1951 approximately
15,000,000 tons of antibiotic-containing
feeds were fed in this country. SupHYRUM STEFFEN is associate professor
of animal husbandry. He is in charge of
the research on swine. The aureomycin
used in the swine rations was given to
the Station by the Lederle Company.
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pI ment containing itamin B12 and
antibiotics, either in combination or
parately, are now available. Those
containing B12 are officially called
vitamin B12 suppl ments. The ones
supplying antibiotics are called antibiotic f ed supplements. Various
h'ade names are also in use.
Value of Antibiotics in Typical Utah Swine
Rations

)

)

Mo t of the experiments testing the
alue of antibiotics for swine have
b en made in rations containing corn
which are typical for the Middle West.
Few tests have been reported with
rations composed principally of small
grains such as barley and wheat. For
this r ason the Utah Station considered it important to procure additional
information on the value of both
itamin B12 and aureomycin in typical
Utah swine rations.
During the winter of 1951-52, 24
pigs were assigned by chance to 4
different treatments as follow: Treatment 1 consisted of a ration of soybean oil meal, barley, wheat, alfalfa
meal, bonemeal, limestone, and salt.
Treatm nt 2 was the same a 1 except
that 0.5 pound of a supplement containing B12 and aureomycin was substituted for an equivalent weight of
barley in each one hundred pounds
of ration. The supplement furnished
0.9 gm. of aureomycin and 0.9 mg. of
vitamin B12 per hundred pounds of
feed. Treatment 3 was also the same
as 1 except that 0.22 pound of a vitamin B12 supplement was substituted
for an equivalent weight of barley.
This supplement furnished the same
amount of vitamin B12 as was supplied in treatment 2 but it contained
no aureomycin. Treatment 4 was a
ration composed of meat scraps, barley, wheat, alfalfa meal, salt, and
limestone. Each ration was designed
to meet the requirements of the National Research Council standard for
growing-fattening pigs. The pigs receiving each treatment were fed individually to permit statistical analysis
of the resulting data. Records were
kept of their weights and feed consumption. Carcass data were also
procured. The results of the experiment are shown in table 1.

for

September

1952

Table 1.

Summary of 1951-52 swine feeding tests
Treatment number and ration

Items compared
o. of pig
Avg. initial weight, pounds
Avg. final weight, pounds
Days on test, days
Avg. daily gain, pounds
Feed per 100 pounds gain, pounds
A vg. dre sing percentage
Avg. back fat thickness, inches
° Originally 6 pigs.

1

2

3

4

Soyb an
oil m al
ration
(ba al)

Basal
B12
aureomycin

Ba al
plu
B12

scraps
ration

6
37
210
128
1.37
506
75.4
1.69

6
37
210
104
1.68
416
75.1
1.8

50
38
211
115
1.51
494
73.1
1.65

6
39
210
121
1.41
4 6
74.5
1.7

One pig became paralyzed and was removed from the

Antibiotics Produced More Rapid Gains

The pigs receiving treatment 1, the
basal ration, made approximately the
same daily gain as those on treatment
4. They r quired slightly more feed
for each 100 pounds of gain. Although
they remained in good health throughout the test, their hair coats were

M~at

~xperiment.

duller and their gains less uniform
than tho e of pigs r c i ing the other
treatments. It required a week longer
for them to reach a market weight of
210 pounds than it did the pigs on
treatment 4 recei ing meat scraps. It
appears the deficiency in treatment 1
was vitamin B12 rath r than quality of
( Continued on page 68)

Fig. 2. Carcasses from pigs fed aureomycin ~nd B12 supplement were fatter (upper)
than were carcasses from pigs fed a ration composed of meat scraps, barley, wheat,
alfalfa meal, salt, and limestone (lower)
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When large numbers of bees are moved into an alfalfa field the beekeeper must be compensated because of reduction of honey crop

Cooperation Between Beekeepers and Alfalfa Seed Growers
Can be Profitable to Both
By M. D. LEVIN
MOST area honey b
ar plac d
in or near alfalfa primarily for
hon y production and econdarily
if at all, for purpo e of pollination.
Beekeep r maintain no more colonies than will allow a profitable honey
crop. They are reluctant to put mor
than one colony p r acre into an
ar a without comp nsation from
eed grow rs. Th s d grower, for
his part, i reluctant to make it worthwhil for th beek ep r to incr as

I

MAR HALL D. LEVI i a member of
the L egume eed Research Labomtory of
the
. S. D epmtment of griculture at
Logan. He is employed by the Bureau of
Entomoloay and 1:'lant QU(fmntine to work
with in ects beneficial in alfalfa pollination.
M1·. L evin 1'eceived hi tmining at the Universitie of Connecticut and Minnesota.
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th number of coloni s p r acre until
he can b shown that it i profitable
for him to do o.
Colonies Needed for Maximum Pollination

Wher 20 to 30 p erc nt of the bee
ar poll n coIl ctor two or three
coloni p r acr hould be uffici nt
Table 1. Number of colonies and acres of
seed alfalfa in the Delta area,
Utah

Y ar

Colonies

Acres

1947
194
1949
1951

9,716
13,057
13,3 7
12,446

18,912
25,107
26,625
38,780

for rna imum pollination, and one
colony may produc nough seed to
mak a profitable crop. Howe er, if
maximum pollination i obtained, the
honey crop will b r duced because
of th dimini hing numb rs of untripp d flow rs a ailable for n etar
cr tion. If th
ed grow r will be
sati fi d with les than a rna rimum
crop, th b ekeep r may b able to
produce orne hon y. Mo t of Arizona but, unfortunately, only a few
ar a in Utah and California ha e
such high perc ntag of pollen colI etors. On only a f w fi ld in the
D Ita Ar a of Utah ha e high perc ntag
of poll n collector been
ob r d. Th refor , on colony to
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the acre would not be enough for
maximum pollination. However, the
Delta Area rarely has even one
colony per acre ( table 1 ). In the years
1947, 1948, and 1949 there was about
a half colony and in 1951 only a third
of a colony per acre.
These figures indicate what is well
known-that D elta is a good ar a for
honey production. They also indicate
that the seed growers th re would
probably benefit by the importation
of many more colonies of b ees. A
minimum of one colony per acre is
necessary for adequate pollination of
alfalfa and more would b e b neficial
near the fields when ther are few
pollen collectors. In other parts of
the state, esp cially northward, from
three to five colonies per acre are
necessary for a good pollination job,
because rarely do the pollen collectors
exceed 5 percent of the b ees in a
colony.
.
A seed grower who has 150 colonies
next to his 50-acre field may think
that he will get the pollination upplied by three colonies per acre. However, he may not be considering the
1,000 acres of seed alfalfa that may
b e within three quarters of a mile of
his field, to say nothing of the roadside ditchbank sweetclover and mustard. All this will spread the b ees
over much more than his 50 acres.
The ideal situation would b e to
h ave 6 to 10 thous anq coloni in an
area containing 2 to 3 thous and acres
of seed alfalfa. Admitt dIy, Utah i
a long way from this community ap-

A pollen collecting honey bee. Note load
of pollen on hind legs. Picture courtesy
W. P. Nye

proach to pollination, but growers in
parts of California ha e made it pay.
Utah alfalfa seed grower may have
to also, to meet their competition.
Compensation for Pollination Service

It is generally considered that b ee
cannot store much honey wh re there
are three to fi e colonies per acre.
The seed grower in Utah must r cognize the probability of littl or no
surplus hon y under such condition
and v ntually comp nsate the b e keeper for the reduction of hi honey
crop, as is bing done in California.
The amount of surplu honey that

Below. Loading bees is hot, heavy work that beekeepers do not relish. Most will try
to avoid moving bees unless they feel that it is necessary or profitable
Right. These bees are being unloaded among the blossoms they are to pollinate. The
move is usually timed to allow unloading in darkness to minimize disturbance of the bees

a colony will stor depends in part
on its reserve stores when it is moved
into the field. It has been aid that
colonies moved into a field of alfalfa
after blossoms have appeared make
much I ss honey than do b es mo ed
in one to three weeks befor hand.
Frequently beekeepers mo e in colonies that are light and have littl
reser e stores. It may t ake the bees
one to three weeks to fill up th
brood nest b efore they can start storing surplus. Perhaps if these colonies
are allowed to retain reserve stores
of honey, or fill up on preliminary
flows, they will b gin to gain weight
and store surplus soon after b eing
set down in the field if bIos oms are
a ailable. Further research is required before this can be accepted as
the final explanation.
At any rate, in operating b ees for
pollination instead of honey, it i
important to maintain as large reserves of honey and pollen a possible.
Since b ee doing a good pollination
job are not likely to produce much
honey, they should have enough in
the hive to carry them through. To
allow them to cut down on their
brood rearing early in the pollinating
season would probably cause a shortage of fi eld b ees for second-crop
bloom .

If any first-crop seed is to be pollinated, there should be a large population of adult bees when the colonies
are moved into the field. Colonies
with only enough bees to cover five
to seven frames have been moved
into seed fields for pollination. These
one-story nuclei, which might store
60 pounds of honey in less crowded
situations, will not do a satisfactory
job of pollination. Where two to
five colonies per acre are present,
these weak colonies have difficulty in
maintaining their weight, whereas
two or three-story colonies in the
same field frequently gain weight.
The states of Colorado and Oregon
have set up standards that colonies must meet to be considered good
for pollinating alfalfa. These standards protect the beekeepers as well
as the seed growers. Most of them
refer only to the amount of brood
and 'bees to cover." It might be a
good idea to include required honey
and pollen reserves as well. In areas
of low pollen collection and overstocked fields, bees may not be able
to gather as much pollen as they require to maintain their strength. If
extra frames of pollen are not available for feeding, it may prove advantageous to feed pollen supplement.

o er by the middle of August, as '
flowers tripped after that time will
probably not mature because of
frost. In other areas a reduced num- '
ber of colonies left in the field after
a corresponding date might well store
some honey. Bees removed can be ~
placed in locations for late honey
flows to build up for winter, if the
beekeeper is fortunate to have such
locations available. Of course, any
such movement of bees should be
done only in agreement with the
seed grower. The timing would have
to be worked out according to local
conditions.
If the beekeeper furnishing bees for
pollination has enough colonies, he
can maintain reserve colonies in a
honey-producing area. He can then
re1?lace colonies dwindling in overstocked areas by fresh ones, and thus
enable the weakened colonies to recover and prevent the pollination
service from suffering. Some seed
growers in California believe that an
influx of new colonies to an alfalfaseed field causes a spurt of pollinating
activity, although observations in
Utah so far do not bear this out.
Where this spurt of activity does take
place, both beekeeper and seed
grower will benefit from an exchange
of fresh colonies for weakened ones.

In Utah most colonies moved into
seed fields should be much stronger.
A strong colony with plenty of reserves will store surplus when smaller
colonies are barely holding their own.
A strong colony will store more than
twice as much as an ordinary colony
on a good flow, as well as do a much
better job of pollination. Future investigations should provide more definite evidence on this point.
When Should Bees Be Moved Into Alfalfa
Fields

The question frequently ariseswhen should bees be moved into alfalfa fields and how long should they
be kept there? In Utah we recommend that the first bees be moved in
as soon as blossoms show, and that
the full consignment of bees be in
well before peak bloom is reached.
If pollination is rapid and complete,
and the moisture supply is fairly low
so that there will be only one peak
of bloom, some of the bees can be
removed after the peak is past. Some
should be left to pollinate the late
blossoms, but all can be removed
about four to six weeks before the
expected frost or cutting date, depending on local climatic conditions
and harvesting practices. In Cache
Valley the main pollinating job is

r

LEAF CRINKLE OF SWEET CHERRY
( Continued front page 53)

Economic Importance of Crinkle Leaf

Judged from the point of view of
current losses, crinkle leaf ranges as
possibly the most serious disorder of
the sweet cherry in Utah. Losses
from this disorder are multiple in
nature including the original cost of
the infected tree together with the
cost of planting and maintenance of
trees at least until they are found to
be worthless. Trees when severely
affected are unprofitable. Even when
but few branches of the tree show
crinkle the fruit, which is usually misshapen and under-sized, becomes
mixed with the healthy fruits resulting in a lower grade and a lower
price for the entire lot. All too frequently in Utah the high percentage
of crinkle trees has rendered entire
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plantings commercially unprofitable.
The predisposition of the Bing and
the Black Tartarian to crinkle leaf
has greatly reduced the commercial
value of these varieties. As in Washington State some growers in Utah
have planted Napoleon and Lambert
in place of Bing in order to avoid
crinkle leaf.
Table 1.

Varieties Affected

In Utah crinkle leaf symptoms have
been observed on Bing, Black Tartarian, Black Republican, and mazzard
s~edling. The disorder, however, is
most common on the Bing and Black
Tartarian. The new handbook on
"Virus diseases of stone fruits in

Incidence and p'e rcentage of crinkle leaf in Utah orchards

County

No. of plantings and bearing
trees examined
Orchards

Weber
Davis
Salt Lake
Utah
Washington
Totals

46
27
9
18
23
123

Incidence of crinkle

Trees

Orchards

Trees

% of trees

8608
7155
1325
7350
2708
27146

27
14
3
13
21
78

163
57
3
82
307
612

1.9
0.8
0.2
1.2
11.3
2.25
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North America" lists the following
arieties on which crinkle has been
observed: Eagl , Burbank, Dr. Flynn,
O x Heart, Sheldon, and Waterloo.
While Kinman reported leaf crinkle
on Lambert, xperiences in Utah
agr e with those reported by Reeves
from Wa hington that crinkle leaf has
not been found and probably does
not occur on Lambert or Napol on
varietie. Crinkle-like symptoms have
been ob er ed in the Italian plune by
Ree s and Cochran and by various
workers in Utah. Since transmission
is impo sible the identity of the disease in the plune is uncertain.
Nature and Cause of Crinkle Leaf

Crinkl leaf so far as known is not
transmissible and therefore is probably not of irus origin. Although it
resembles in many respects some of
the virus diseases common to stone
fruits it is thought to be more of the
nature of a fr quently occurring mutation or bud sprout. Many instances
ha e been ob erved where crinkle
h a appeared on one or more branches
of Bing h'ees that were known to be
free from any pre ious crinkle expI' sion. Thu , it appears that crinkle
symptoms may develop spontaneously
in the Bing and Black Tartarian varieties at most any time during the life
of the tr e.
Although crinkle is not transmitted,
it has be n demonstrated rep atedly
that buds from crinkle h'ees will invariably reproduce diseased branches
or diseased trees. In one experiment
in Utah, for example, 100 mahaleb
seedlings were budded with buds
from a Bing tr e showing crinkle leaf.
Eighty-seven of the inserted buds
survived the winter and produced
trees . All 87 trees developed crinkle
leaf. Scion wood and buds from normal trees grafted into crinkle branches
appear to produce normal growth indefinitely. Likewise crinkle-affected
scions grafted into normal tissues have
never, in our experience, caused other
p arts of the tree b elow or above the
graft union to develop the disorder.
In Utah crinkle is frequently found
in mazzard and Black Tartarian seedlings suggestive that the factor responsible is in the embryo or that the disease producing factor may pass
for
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Fig. 2. Upper. Cherries in top row from healthy Bing branches, lower cherries from
crinkle branches showing distinctive mottli.ng, distorted sutures, and pointed shape
Lower. Upper row healthy Bing fruits from healthy branches. Lower row from
crinkle branches showing pointed condition, inhibited suture development

through the s ed from the crinkle
plants to the off pring. In one poorly
kept orchard in LaV erkin, Washington
County, it was noted that of 77 Black
Tartarian seedlings 28 or 36.8 showed
definite symptoms of crinkle leaf.
Crinkle leaf mazzard seedlings are
common in nursery plantings.
Symptoms of Crinkle Leaf
Leaf Symptoms

Crinkle in the sw et cherry is characterized by a distinctive deformity
of both leaves and fruits as well as by

a general unproductiveness in severely
affected tre s. Lea es are variously
misshapen and small, narrow, and
usually wedge-shap d at the base,
and with extremely dentate and irregular margins. Highly irregular,
often streak-like chlorotic areas, extending in the general direction of
the later veins, develop on either side
of th midrib (fig. 1). Inhibited
growth areas are usually lighter green
and with increased and greatly distorted venation. In milder cases the
leaves appear to be affected princi-
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pally along the margins. Occasionally
half of a leaf may be generally affected
and the other side free , though greatly
reduced in size.

The fruit on affected trees ripens
unevenly, and in certain fruit varieties
the mottling or splashing is more
prominent (fig. 2). Affected fruits
are often borne at an angle from the

fruit stems (fig. 2). Malformations
are frequently more prominent in
young developing fruits than in the
mature state.
Control

Tree Symptoms

The extent to which trees are affected by crinkle varies greatly. In
many cases, where the disorder apparently is of recent origin, crinkle
leaves may occur on a single spur or
on but one or perhaps a few branches
of a tree, the foliage being normal
throughout the balance of the tree.
In fact, all gradations of crinkle may
occur, from trees in which only a
single spur is involved to those in
which every leaf may exihibit the disorder. Leaves and fruits in trees
propagated entirely from diseased
buds are invariably affected throughout. In cases where a greater proportion of the tree is affected, the general
appearance is so distinctive as to be
easily detected from a distance. The
total leaf surface of an affected tree is
less than normal; however, affected
trees may be seriously reduced in size.
Distribution of Crinkle Leaf on Trees

Affected trees often show a striking
and erratic distribution of crinkled
leaves. Cases have been noted where
crinkled foliage occurred toward the
ends of limbs and again farther back,
with normal foliage in between. The
reverse of this situation has also been
observed, where normal foliage occurred at the ends of the limbs and
again farther back, with crinkle foliage in between. Trees with the
foliage severely crinkled throughout
the crown may have several scattered
branches with normal foliage scattered through the interior of the
crown. One forked tree was observed
in which all the foliage on one of the
two trunks was severely crinkled,
while that on the other was entirely
normal.
Effect on Fruit

Fruits on trees severely affected by
crinkle are characteristically malformed, being more or less flattened
and ridged on the suture side and
generally more cone-shaped or pointed
than the normal fruit (fig. 2).
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NEW PUBLICATIONS
Bui. 352. Trade in western livestock
at auctions. 1. Development, rela.
tive importance, and operations, by
Harold Abel and Dee A. Broadbent,
Department of Agricultural Economics in cooperation with the
Agricultural Experiment Stations
of the Western States and the U.S.
Department of Agriculture. Western Regional Research Publication.
128 p.
This bulletin outlines the importance of livestock in the western economy. It shows that the use of new
management techniques has resulted
in an increase in total meat animal
output of about 34 percent in the
last 25 years. With a higher level
of production, the volume of western
marketings has also increased. In addition the time required to finish
livestock for slaughter has been reduced. The trend during the last
quarter century has been toward marketing livestock near points of production. This development has expressed itself in several ways: first, in
the large growth of livestock auctions;
second, in increased sales of fat and
semifinished livestock direct from
farmers and feeders to packers; and,
third, in the general gain in country
buying. The bulletin discusses auction markets in details and gives suggestions for their improvement to
meet the needs of buyers and sellers.
Bui. 353. Effect of nitrogen fertilizer
on yield and pr.otein content: of
winter wheat in Utah, by H. B.
Peterson. Department of Agronomy.
29 p.
This bulletin reports trials with
nitrogen fertilizer on dry land winter
wheat over a nine-year period. The
fertilizer increased either the yield,
the protein content, or both. The
nitrate form of nitrogen was more
effective than the ammonium form.
Bui. 316. Wy.oming Agricultural Experiment Station. Wool preparation
and marketing. W ·estern Regional
Research Publication. 68 p.
This bulletin, which is available
through the Utah Station, summarized
the research on wool done in the
agricultural experiment stations of
the eleven Western States and Texas
during 1948, 1949, and 1950.
Single copies of any of these publications may be obtained free from
the Utah Agricultural Experiment
Station, Logan.

One or all of the following opera- .,
tions may be involved in the control
of crinkle leaf: (1) bud selection, (2)
roguing, (3) surgery, (4) top working of affected trees.
( 1 ) Bud selection: the fact that
crinkle-affected buds invariably give
rise to crinkle shoots or trees demands
the most rigid selection of budwood to
be used for propagating purposes.
Both growers and nurserymen should
learn to recognize crinkle leaf symptoms in the leaves of various varieties
even in their mildest expression. It
is essential to avoid budwood from
trees which show any signs of crinkle
or from trees in such a state of culture
that the disease symptoms may not
be detected. Freedom from disease
can best be assured by the establishment of an official and effective inspection and certification service.
(2) Roguing: Trees on which the
major portion of leaves show crinkle
are invariably unprofitable and should
be rogued out or topworked. Mazzard
seedlings to be used for rootstock
should be rigidly inspected and all
affected plants destroyed. In like
manner, all nursery trees should be
inspected at a period most favorable
for observing leaf symptoms, and
crinkle plants rogued out. In this
connection, certification for freedom
from crinkle should be included in
the state certification program.
( 3) Surgery: Crinkled shoots and
branches should be pruned out. There
is no reason for preserving affected
branches. Many h'ees partially affected can be saved and converted
into good producers by proper pruning early in the life of the trees.
(4) Top-working: Top working of
a severely affected tree to the same
or other desirable variety may be a
means of eliminating crinkle and of
saving time in producing a profitable
tree. Top working, if effective, must
be done as early as possible and only
with buds and scions known to be
free from crinkle.
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CHICKEN MARKETING
( Con t inued from page

49)

volume from cooperative and independent processors.
With the exception of 6.6 percent
. of th chickens sold direct from producer to consumer and 1.5 percent
sold through retail sales rooms of the
indep ndent processors, all of the retailing was done by retail stores and
restaurants not connected with other
stages of distribution.

~

Co.operative Processors Vertically Integrated

The cooperative processors are
vertically integrated to a considerable
extent; that is, they perform the
marketing functions in more than one
stage of distribution. For most of
their volume they perform the functions of assembling, processing, and
wholesaling.
Independent processors, on the other hand, obtain most
of their volume from hucksters and
sell their dressed chickens through
wholesalers.
The integrated system of marketing used by the cooperatives has several advantages which lead to efficiency in marketing, the most impOltant of which is the elimination
of successive buying and selling operations between the various stages of
distribution. In the integrated system
ownership was retained by the cooperative processors from the time the
chickens were purchased from the
farmer until they were sold to retall
stores and restaurants. In the nonintegrated system used predominantly
by independent processors ownership
of the chickens changed three times
from the producer to the retailer.

Table 1. Percent of chickens sold within
the state and out-of-state by Utah
processing plants, 1949-50

Percent of chicken old
by processors

for

September

1952

Out-of-state

percent

1
2
3
4
5
6
7
8
9
10

percent

60
5
50
100
70
100
100
90
100
100
100
100
58

11

12
All plants

40
95
50
0
30
0
0
10
0
0
0
0
. 42

Data were not obtained on destination of out-of-state shipments but
most of these sales were to neighboring intermountain states or to the
armed forces.
Ready-To-Cook Chicken

A rather recent trend in poultry
processing which is growing rapidly
is eviceration of chickens at processing plants. In the past the common
practice was to remove only the
blood and feathers at the processing
plant and the eviscerating was done
by the retailer or consumer. In 194950, 40 percent of the chickens processed in Utah were dressed, readyto-cook (table 2). Plants varied as to
the . method of dressing. One proTable 2. Extent of dressing chickens in
various Utah processing plants,
1949-50

Percent processed
Processing
plant

Chickens Sold Out of State

In 1949-50, 42 percent of the chickens sold by Utah processing plants
were shipped to out-of-state markets
and 58 percent were sold within the
state (table 1). Seven of the 12 processors from whom data were obtained sold all of their chickens within the state. Of those selling in outof-state markets one processor sold
95 percent of his total volume in these
markets and the others ranged from
10 to 50 percent.

Within state

Plants

1
2
3
4
5
6
7
8
9
10
11

12
Total

Dr ssed o

Ready-tocook

percent

percent

50
80
50
85
85

50
20
50
15
15
100
40
10
10
10
85
5
40

60
90
90
90
15
95
60

° Blood and feathers removed.

cessor dressed 100 percent of his volume l' ady-to-cook while the processor at the other extreme dressed 5
p ercent ready-to-cook.
Complete ready-to-cook dressing of
chickens at processing plants results
in a more attractive product for the
consumer and saves the time of the
butcher at the retail level. The product prepared in this manner is more
perishable however; and if not moved
into consumption in a relatively short
time, it must be preserved by freezing.
The upward trend in complete
dressing at the plant will undoubtedly
continue as a result of consumer demand for this service.
STAFF CHANGES
Dr. Richard M. Bullock, in charge of the
Tree Fruit Experiment Station of the Washington Agricultural Experiment Station at
Wenatchee, has been appointed head of the
Department of Horticulture at USAC to
replace Dr. S. W. Edgecombe who has accepted the position of dean of the new
School of Agriculture of the American University of Beirut, Lebanon.
Dr. Bullock was born in Kansas and obtained his B.S. degree from Kansas S tate
College in 1940. He received his M.S. and
Ph.D . degrees from the State College of
Washington.

•

D r. Eldon J. Gardner has recently been
made a member of the Station staff. Dr.
Gardner has been a member of the teaching
staff since 1949. He was formerly associate
professor .of zoology at the University of
Utah. He received his B.S. and M.S. degrees at the USAC and his Ph.D. degree
from the University of California.
Dr. Gardner's research will be of a fundamental nature and will deal with the genetic
and cytological analysis of tumorous head
in the fruit fiy, Drosophila melanogaster. It
will be supported in part with funds from
the American Cancer Society.

•

Dr. Rex Hurst, formerly instructor in
agronomy, will return to the Station staff
as assistant professor of statistics. He has
recently completed the requirements for
the Ph.D. degree at Cornell University. Dr.
Hurst replaced Rulon Brough who accepted
a position at Brigham Young University.

•

Wayne D. Criddle of the Soil Conservation Service has replaced Willis C. Barrett
as a federal collaborator in soil and water
conservation. Mr. Criddle was transferred
from Boise, Idaho. He is a graduate of
USAC and the University of Wisconsin
and was formerly stationed at Logan. Mr.
Barrett has been transferred to New Mexico
State College.

•

Dr. Paul Fitzgerald, in charge of the
Prov.o Veterinary Laboratory, has resigned
to accept a position with the ColumbiaGeneva Division, U . S . Steel Company.
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By L. A. MAYNARD
relationship of soil fertility to
human nutrition and health is a
widely discussed subject. Hardly a
month goes by without the publication in some popular magazine or
trade journal of an article on this
topic. There is certainly a general
relationship of large significance.
Many peoples throughout the world
are malnourished because the available land is not productive enough
to supply them with either the total
amount or the kinds of food needed.
Their health suffers accordingly. Much
more specific relationships are implied by statements that various diseases occurring in our own population are directly traceable to soil
deficiencies. The questions at issue are
of obvious significance to agriculture
because nutritional quality is a very
important factor in the market for its
products. What are the facts as determined by research?

T

HE

Nutritional Relationships Not Comparable
For Animals and Man

The importance of the soil in relation to certain mineral nutritional
troubles in grazing animals has long
been known. These findings are
frequently cited as evidence that the
human population may similarly suffer from troubles caused by soil deficiencies in certain areas. Aside from
trouble caused by iodine deficiency,
however, the intake of which is governed primarily by the water rather
than the food supply, no specific human ill has been traced to a specific
soil deficiency. Actually, the general
situation is by no means comparable
for animals and man. Differing from
the case of the grazing animal, man's
food generally comes from a variety
of localities across the country. Homeproduced food may playa very minor
role in the diet he chooses. Also, much
DR. L. A. MAYNARD is in charge of the
Nutrition Laboratory at the New York Agricultural Expe1'iment Station at Ithaca. This
article is reprinted with permission from
F arm Research, the quarterly publication of
that station because of the widespread interest in the subject discussed.
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of his food is so altered by manufacturing, preserving, and cooking processes that one cannot properly attribute to soil factors any nutritive
deficiencies that may be noted.
The statement that human diseases
are caused by area soil deficiencies
is based upon inferences rather than
experimental evidence. For example,
someone may point out that certain
diseases, not necessarily nutritional,
are increasing in an area where there
is evidence that the soil lacks certain
nutrients needed by food crops, or is
low in general productivity. Then the
conclusion is drawn that the character
of the soil is responsible for the ill
health, or at least for a higher incidence of certain specific diseases.
Other factors, such as low economic
status, lack of medical service, and ignorance, are disregarded. Commonly
little or no attention is given to the
source and kind of food actually eaten.
If these basic factors are neglected the
above conclusions have not the slightestest basis. Moreover, no foundation
whatever exists for the speculation

FEEDING SUGAR TO LIVESTOCK
Through an error the following
acknowledgement was omitted from
the article ttMeat quality and dressing percentage increased by feeding
sugar to livestock prior to slaughter"
which appeared in the June issue of
Farm and Home Science:
This study was financed in part
by a grant from the Sugar Research
Foundation, Inc.
The sugar used
was furnished by the Amalgamated
and the Utah-Idaho Sugar Companies. We are especially grateful for
the cooperation of Drs. R. C. Hockett
and R. F. Phillips of the Sugar Research Foundation; V. Jensen of the
Amalgamated Sugar Company; J.
Keane and R. Gaddy of the UtahIdaho Sugar Company; ~. Jolly, C.
Hinderlieder, H. T. Sandan, P. Vermillion and P. C. ~mith of the Ogden
plant of Swift and Company; G.
Brittan, T. Bennion, and C. Burton of
the Western Livestock Feed Association; and to Prof. B. H. Crandall and
M. Habib and other members of the
staff of the Utah State Agricultural
College.

that declining soil fertility may be responsible for the increase in degenerative diseases such as cancer, arthritis"
and heart troubles.
1
Fertile Soils Can Mean Better Health

In addition to their influence in producing a larger total food supply,
fertile soils also widen the choice of
crops that can be grown. Every farmer
knows that if a soil is suitable for
growing a legume such as alfalfa instead of timothy, the forage produced
can be markedly richer in protein,
calcium, and carotene. This can in
turn benefit human nutrition by increasing the supply of milk, meat, and
eggs produced in a given area. In
addition, fertile soils can contribute
directly to better health through the
production of important food crops in
kinds and amounts otherwise impossible. For example, without fertilization with various elements, the soils
of the Eastern seaboard would not
produce the nutritionally superior
fruits and vegetables so important to
the diet. In all of these respects, soil
conservation and improvement can
result in better human nutrition.
By contrast, there is little basis for
the frequently made claim that the
fertility level of the soil markedly
influences the nutritive value of specific food crops and animal products.
The fact that grazing animals are
malnourished on soils lacking in certain minerals is apparently responsible
for the idea that their produces used
for human food may be lacking in the
minerals, and other essential nutrients
as well. Thus it has been stated repeatedly that milk from cows obtaining their feed from poor soils will
not build good bones in children because the milk will be low in calcium
and phosphorus. This statement is
totally untrue, as many experiments
have shown. So also is a statement
that poor soils lower the muscle- and
blood-building value of meat. While
certain trace elements are known to
vary in meat, milk, and eggs accordFarm
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ing to the animals' ration, there is no
evidence that these particular minerals
are ever deficient in the human diet.
The vitamin content of milk and
butter is markedly influenced by the
food of the cow, but the effect here
is due to the kind of roughage conI sumed, its stage of maturity at harvest, and storage factors. In none of
these does the soil playa direct role.
The level of certain vitamins found
in eggs varies according to the feed
of the hen, but the potency of this
feed is dependent upon the ingredients chosen and not upon any soil
effects. On the basis of present evidence, it may be concluded that the
soil has little, if any, practical effect
upon the nutritive value of the animal products which provide over 30
percent of the calories of our diet
and much higher percentages of several of the special nutrients.
One might expect the answer to be
different for the foods obtained directly from the soil, such as cereals, vegetables, and fruits. The fact that specific types of food crops as harvested
do vary widely in certain minerals
and vitamins suggests a definite soil
relationship. Since, however, other
factors such as variety and climate are
known to have an influence, one must
have specific evidence regarding the
effect of soil.
Cereal Products Modified in Milling

r

The general question is not of practical significance for the cereals
which make up nearly 30 percent of
the human diet, for their products
used as food are so modified in milling
as to make variations as grown of little
concern. Fruits and vegetables are important sources of various minerals
and vitamins needed by man. The
soil does have an influence on their
mineral content, but significant relations in terms of the minerals in which
the human diet is likely to be lacking
have not been established, despite
widespread and enthusiastic claims to
the contrary. Extensive experiments
have failed to show that, for a specific
variety of vegetables, calcium, the
mineral most frequently deficient in
the human diet, is significantly and
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regularly higher when the crop is
grown in a soil high in the element
either naturally or through fertiliza~
tion. In fact, calcium content may be
decreased by fertilization with the
other elements. Experiments have
been similarly unsuccessful in demonstrating any consistent relationship to
soil fertility of the iron or other majorelement content of fruits and vegetables. There appears to be a more
direct relationship with certain trace
elements. Where copper, manganese,
zinc, and boron improve plant growth,
there tends to be an increase in the
plant as well, but the reverse can
happen. There is no evidence, however, that these trace elements are
ever deficient in an otherwise good
diet, in terms of man's needs.
Fruits and vegetables are very important sources of vitamin C and carotene for the human diet. Genetics
and climatic factors have a large influence on their content in crops as
harvested. By contrast, neither the
nature of the soil nor fertilizer treatments have been found to exert any
large or consistent effects. The story

NEW PUBLICATION
Housing needs of western families.
Western Region. Agricultural Experiment Stations. Research report
1. 215 p.
This report is an analysis of data
obtained through interviews in 194849 with farm-operator families in
eleve~ Western States, to be used as
a baSIS for the development of functional farmhouse plans.
Information

obtained

from

this

~tudy ~ndicates that farm house plans

mcludmg the following construction
design features would be popular
In the Western Region: one story;
basement; open front porch· back
porch, either screened or glass:d, and
large enough for some work or storage or both; heating facilities for
the entire house; window over the
kitchen sink; picture window in the
living room; ~~mbined kitchen-dining
room and hVIng-sleeping room in
houses where space is limited; one or
more bedrooms and a bathroom on
the first floor in houses of more than
one story.
~nd

S ingle copies of this publication
may be obtained free from the Utah
Agricultural Experiment Station.

is the same for other vitamins insofar
as they have been studied.
Unfounded

Claims

Cause

Serious Harm

On the basis of present evidence it
must be concluded that the state of
fertility of the soil has no important
influence on the content of a specific food crop or animal product, with
respect to those nutrients that are
at all likely to be deficient in the
human diet. It must be agreed, however, that the evidence is incomplete.
By no means all of the minerals and
vitamins have been studied. The possibility cannot be ruled out that, because of their nature or as the result
of specific treatments, certain soils
may contribute values to human
health that are not now visualized.
The importance of this possibility, as
well as the recognized gaps in present
knowledge, fully justifies the continuance and expansion of research in
the general field. This research must
be carefully planned and controlled
however, in contrast to the superficial
observations which, without any adequate data, are now used to attribute
various human ills to soil deficiencies.
The enthusiasts who are making these
clai.ms, in. the interest of promoting
v~r.IOus soil treatments or dietary addItIOns, are doing both nutrition and
agriculture serious harm by undermining public confidence in foods and
dietary practices of unquestionable
value.
By contrast, there are sound bases
for promoting soil conservation and
improvement as a service to human
nutrition and health. :More fertile
soils and improved cultural practices
will provide more nutrients per acre
and, particularly, more of the animal
products, fruits, and vegetables that
supply the nutrients most likely to be
deficient in the diets of many of our
p eople. We should not b e complacent
about the adequacy of our present level of food production, in view of our
rapidly increasing population and especially in view of a future emergency
we must be prepared to face. As we
think of these things, programs for
soil conservation and improvement
take on an added significance accordingly.
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ANTIBIOTICS IN PIG RATIONS
( C onti'l1:ued f?'Om page 59)

protein because the addition of B12
(treatment 3) gave results that were
b tter on the a rage than were obtained with the use of animal protein
(treatment 4).
The addition of vitamin B12 and
aureomycin (treatment 2) to the basal
ration improved the rate of gain 22.6
percent and saved 90 pounds of feed
for each 100 pounds of gain. Pigs on
treatment 2 receiving this fortmed
ration reached market weight 24 days
sooner than those on treatment 1.
Throughout the test their hair coats
were glossier and their gains much
more uniform. The disadvantage of
adding the antibiotic to the ration of
these pigs showed up in the carcasses
which were fatter and of somewhat
poorer quality from the standpoint of
lean to fat ratio.
Aureomycin Improved Rate Be Economy of
Gain

Supplementing the basal ration with
vitamin B12 greatly improved both
the rate and economy of gains. The
performance of pigs getting this ration (treatment 3) was not as good,
however, as that of the pigs getting
aureomycin in addition (treatment 2) .
Substituting meat scraps for soybean oil meal in the ration of pigs
receiving treatment 4 had no advantage providing adequate amounts
of vitamin B12 were present in the
soybean oil meal ration.
Runt Pigs Do Well on Antibiotics

An interesting companion experiment to the one just described was
performed with runt pigs. Only four
runts were available and they ranged
in weight from 17 to 23 pounds when
the test started. They were segregated into two u-eatments at random
and fed the rations given the pigs
receiving treatments 2 and 4 in the
experiment just described. The two
runts receiving the vitamin B12 and
aureomycin supplement made excellent gains. Both of them reached the
market weight of 210 pounds within
125 days. Their average daily gain
per pig was 1.66 pounds. In every
respect their performance measured
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up to that expected from normal nonrunty pigs.
The other two runts, receiving a
well balanced ration with meat scraps
as the principal source of protein,
made poor gains. After 98 days on
test they only weighed an average of
79 pounds. One runt weighed only
128 pounds when the experiment was
terminated at the end of 152 days.
Their average daily gain for the 152
day period was only 1.12 pounds or
about a half pound less daily than the
runts getting the antibiotic and vitamin B12 supplement.

These tests indicate that vitamin B12
and aureomycin may be expected to
improve the feedlot performance of
growing and fattening pigs receiving
typical Utah rations. Faster and more
uniform gains may be xpected with
more economical use of feed. Greatest
benefits are obtained early in the
feeding period. Runt pigs especially
respond to a remarkable degree. None
of the pigs in these tests showed symptoms of scouring. Where such trouble
is present the antibiotic has been
shown in other experiments to be effective in reducing or eliminating it.

NEW PUBLICATIONS
Cir. 129. Lining canals and reservoirs
to reduce water losses, by C. W.
Lauritzen. O. W. Israelsen, W. W.
Rasmussen. Department of Irrigation and Drainage in co,o peration
with the Soil Conservation Service.
24 p.
This circular describes types of linings for canals and reservoirs and
the advantages and disadvantages of
each type. It also discusses costs and
ways of financing lining projects as
well as ways of measuring seepage
losses.
Cir. 130. Recommended practices to
reduce fluorosis in livestock and
poultry. In cooperation with the
Extension Service. 16 p.
Fluorine is a cumulative poison,
and long continued consumption of
relatively
small
quantities
causes
fluorosis in farm animals. All mineral
supplements fed to such livestock
should contain less than 0.08 percent
fluorine (800 parts per million) .
Amounts of calcium and phosphorus
in concentrate mixtures fed to animals
with fluorosis should be increased. In
areas where fluorine contaminates
pasture, hay crops, and silage, grain
allowances should be increased and
roughage allowances decreased.
Cir. 131. New publications, 1951-52.
4 p.
This circular lists and gives a brief
abstract of the publications issued
during the past fiscal year.
Spec. Rep. 5. Trends in chicken
slaughter and prices in the Western
States, by Roice H. Anderson. Department of Agricultural Economics
in cooperation with the agricultural
experiment stations of the Western

States and the U.S. Department of
Agriculture. Western Regional Research Publication. 15 p.
This study shows, that chicken
slaughter increased about 75 percent
in the United States and the Western
States during the past 15 or more
years. Most of this increase resulted
from the increase in production of
broilers. In the West per capita consumption is only two thirds to three
fourths as high as the United States
average.
Spec. Rep. 6. Studies in turkey marketing in the Western States, by
Charles M. Fischer, Department of
Agricultural Economics, Oregon
Agricultural Experiment Station, in
cooperation with the agricultural
experiment stations of the Western
States and the U.S. Department of
Agriculture. Western Regional Research Publication. 16 p.
This study is made up of two parts:
Part 1. Trends in the production of
market turkeys in the United States,
1929-1949, with special reference to
the Western States, and part 2. Railroad rates on dressed turkeys to New
York, Boston, Philadelphia, and Chicago from ten surplus turkey producing states.
The study concludes that the Western Region faces increasing competition. in selling turkeys in eastern
markets because of substantial increases in production in areas adjacent to the large consuming centers
and the high cost of transportation
from the West to the large consuming
centers.
Single copies of any of these publications may be obtained free from the
Utah Agricultural Experiment Station,
Logan.
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FLOURINE COMPOUNDS
( Continued from page 55)
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eins remain green. In addition to the
marginal scorch, the presence of circular or irregular necrotic areas in the
leaf blade may represent the injury
caused by fluorine compounds. This
is particularly true of grape. Various
stages of scorched Chinese apricot
lea v s are illustrated in fig. 2.
During a growing season Chinese
apricot trees may be compl t ly defoliat d two or three times by excessi e continued exposure to fluorine
compounds.
There appears to be great variations in the ability of different plants
to tolerate fluorine compounds. Leaves
of certain varieties of gladiolus (Shirley Temple) , Chinese apricots, Italian
prunes, and Concord grapes appear
to be sensitive to fluorine compounds.
Under certain conditions they will
show scorching from fluorine compounds while other trees or plants
growing near them will not exhibit
any signs of injury even though they
may have a comparable fluorine content in the leaves.
It should be noted that symptoms
similar to th ones described above
may be caused by toxic chemicals
other than fluorine compounds or by
irus and nutritional diseases. The
investigator in the field should be
awar of the various factors which
can cause injury to plants and obtain
supporting laboratory data to confirm or reject a given diagnosis.
Ther is a great need for additional
comprehensive studies on the effects
of fluorine compounds, other toxic
ch mical agents, and of nutritional
and virus diseases on plants in order
to diagnose properly the cause of
plant injuries in the field on the basis
of leaf symptoms.
Effects on Animals

l'f'

Fluorosis or chronic fluorine poisoning develops in animals when they
consume rations containing excessive
concentrations (30 to 100 parts per
million fluorine on dTY basis) of
fluorin compounds for many months.
A critical period is during the calcification and ruption of their teeth.
There is considerable variation in the
for
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toxicity of different fluorine compounds.
The fir t d tectabl symptom of
chronic fluorine poisoning in young
animals is a hypoplasia of the teeth
which has been called mottled enam 1,
dental fluorosis, darmous and gaddur.
The condition consists of an irregular
distribution of grayish white blotches
or chalky areas over the entir surfac
and involving all te tho The teeth of
animals affect d by fluorosis may b
classified as follows: 1, questionable;
2, slight mottling of nam 1; 3, mild
(definite mottling and staining of
t eth and some teeth may show slight
wear); 4, marked (definite mottling
and staining of enamel and definite
wear); and 5, excessive (definite wear,
erosion and staining of teeth) (fig. 3
and 4).
Animals exhibiting marked or xcessive symptoms of fluorosis will
frequently chew hay for longer periods of time than animals with normal
teeth. These animals will lap cold
water like a cat and spend several
minutes trying to get enough water
to meet th iT requirements. Such
animals have a rough dry hair coat
with a tight skin and unthrifty appearance. The joints of the hock,
knee, and pasterns may be nlarged
and stiff. In g neral, the bones will
be enlarged and exostosis (extra bon
growth) may appear on the rib and
leg bones (fig. 5). Sometimes animals may exhibit intermittent lameness which may be confused with
foot rot or other causes. Occasionally
the lameness in the front legs may be
so evere that animals may move
around on th ir knees. After several
days of lameness, the animals may
show definite signs of reco ry regardless of treatment gi en. Lameness
may recur many times. The fluorine
content of the bones of animals with
severe fluorosi will b increased many
fold (5 to 20). In order to make a corl' ct diagnosis of fluorosis in animals
gross symptoms should be correlated
with adequate laboratory fluoride determinations on gre n forage, hays,
grain and mineral mixtures, wat r
urine, and bones.

There is also a need for additional
information on the effects of fluorides
on all forms of animal life.
For those who wish further information
on the subject the following bibliography
will be helpful:

Agate, J. N. et al. Industrial fluorosis. Gt.
Brit. M d. Res. Counc. M mo. 22. 1949.
131 p.
D Eds, F. Chronic fluori~e intoxication.
M dicine 12: 1-60. 1933.
Gettl r, A. 0., and L. Ellerbrook. Toxicology of fluorid s. Am r. Jour. Med. Sci.
625-638. 1939.
Greenwood, D. A. Fluoride intoxication.
Physiol. Rev. 20: 582-616. 1940.
Ha elhoft E. Grundztige d r Rauchschadenkund. Berlin, Gebrtider Borntraeger,
1932.
McClure F. J. A r view of fluorin e and its
physiological ftects. Physiol. Rev. 13:
277. 1933.
McClure F. J. Fluorides in food and drinking wat r. Nat. Inst. Health. Bul. 172.
1939.
Mitchell, H. H. The fluorine problem in
livestock feeding. at. Res. Council. Cir.
113. 1942.
Mitchell , H. H . and E. Edman. The fluorin problem in livestock feeding. Nutr.
Ab . & R v. 21: 787. 1951-52.
Pierce, A. W. Chronic fluorine intoxication
in domestic animals. Nutr. Abs. & Rev.
9: 253. 1939.
Roholm, K. Fluorine intoxication. London,
H. K. L wis & Co., 1937. most complete
treatis on subject.
Roholm , K. Fluornergiftung, eine Dbersicht
tiber der Rolle des Fluors in der Pathologi und Physiologie. Ergeb. der inn M d.
57: 822. 1939.
chmidt, H. J. and W. E. Rand. A critical
tudy of th literature on fluoride toxicology with r p ct to cattle damage.
Amer. Jour. Vet. Res. 13:38-49. 1952.
Thomas, M. D. Ga damag to plants. Annual Rev. Plant Physiol. 2: 293-322. 1951.

NEW PUBLICATION
Bul. 354. Marketing of chickens from
producer to first handler, Washington, Oregon, and Utah, 1948-49,
by Roice H. Anderson. Department of Agricultural Economics in
cooperation with the agricultural
experiment stations of Washington
and Oregon and the U.S. Department of Agriculture. Western Regional Research Publication. 38 p.
This study is based on an analysis
of 370 schedules obtained from
chicken producers in Washington,
Oregon, and Utah with the objective
of describing the enterprise organization of chicken producers and their
marketing practices. This information was used as a basis for determining the degree of competition in the
pricing of chickens at the farm.
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WINTER KILLING IN WHEAT
( C onti nued from page 51)

Severe killing of plants in winter
wheat the past 2 years has required
a considerable acreage to be replanted in the spring. In 1951 spring
wheat did fairly well. This year,
because of prolonged spring drought,
the yield of spring-sown wheat on the
dry lands is low and in many cas s
a complete failur .
Winter killing may be caused by
one or more of the following: (1) direct effect of low temperatures, (2)
smothering, (3) physiological drought
and (4) heaving. In addition ther
are other factors which cause poor
stands in winter wheat. Among these
are: (1) low soil moisture at the time
of seeding and drying of soil after
seeding, (2) soil crusting, (3) snow
mold, (4) miscellaneous seedling diseases and (5) insect pests.
Low Temperatures as Related to Winter
Killing

In climates where low temperatures
occur with little or no snow cover,
the direct effect is often one of the
most important causes of winter killing in wheat. On freezing water
in the plant cells is withdrawn to the
intercellular spaces and this results
in the concentration of the cell sap
with attendant increase in salt and
higher hydrogen ion concentration .
These conditions bring about an irreversible precipitation of the protein as well as other changes in th
cell, and death of the plant follows.
It has been reported that winter
wheat, if properly hardened, can
withstand temperatures as low as
- 25 0 F. without a snow cover and
as low as - 40 0 F. when protected
by snow. Since wheat plants are
usually protected by snow, and
temperatures in this area are seldom
so low, it is doubtful that low temperatures are a common cause of winter
killing here.

sheet 0 er the plants may exclude
th air and if extended for any considerable period of time may result
in the wheat smothering. This is
probably a common cause of wheat
killing in this area, particularly where
snow drifts and accumulates to a considerable depth. The excessi e snow
accumulation of the past winter undoubt dly resulted in considerable
smothering of winter wheat.
Heaving as a Cause of Winter Killing

\ Vheat grown on heavy land as is
often the cas in this area, may be
killed from having. Killing is particularly likely in the early spring.
As the soil freezes it expands, breaking the wheat roots. When this occurs the plants are lifted out of the
soil. Dessication follows and the
plants die before they can become r established. In some seasons when
the snow disappears early in the
spring followed by freezing and
thawing temp ratures, heaving is an
important cause of winter killing. Because there was little or no freezing
and thawing this past spring after
the snow left, there was littl damage from heaving in this area. Lat
sown wheat that has not b come wen
stablish d is more susceptible to
heaving than ar Jarge, w 11 established plants.
Physiological Drought as a Cause of Winter
Killing

Physiological drought is a term used
to describe a condition where there
is ampl water in the soil but for some
reason , sllch as being frozen into
ice, th plants are unable to absorb
it. If this condition is continued for
a prolon~ed p riod of time the plants
die for lack of water.
Other Causes of Poor Stands In Winter
Wheat

Smothering as a Cause of Winter Killing

Plants must have some oxygen to
carryon respiration even though they
are making little or no growth. Heavy
snow or the accumulation of an ice
70

Drought is a common cause of poor
stands in fall wheat. In the fall of
1951 this was particularly hue. There
was some pr cipitation in lat August
and th arly part of September. Som

wheat growers who did not have their
soil in condition for seeding immediately, lost much of the moisture
in seedbed preparation. The soil •
moisture at sowing time was just \
enough to moisten the seed and much
of it rotted and died without emerging. Other growers waited for moisture that did not come and were compelled to plant in dry soil just before
wint r set in. Some of these plantings gave poor emergence, in some
cases as a result of soil crusting.
Others gave good spring emergence
but later were badly thinned or deshoyed by seedling diseases.
Another condition related to
drought may exist and result in thin
stands or a complete loss of plants.
Wheat planted in soil with ample
moisture in the surface 2 or 3 inches
with a layer of dry soil below may not,
because of lack of additional rain,
emerg or the s edling may die soon
after mergence.
Snow mold

Snow mold has caused serious
losses in winter wheat during the past
two years. Some believe this disease
is on th increase and is associated
with the use of trash y fallow. This,
howev r, has not been definitely stablish d.
Snow mold in the Intermountain
Area is thought to be caused by
species of Typhula. The disease is ~
also l' ferred to in the literature as
Typhula blight. The development of
the disease on cereals and grasses is associated with a heavy cover of
snow or cloudy w ather with temperatures slightly above freezing, usually
without frost in the soil. It is the
opinion of some that a well developed
wheat plant with a good vegetative
growth is better able to recover from
snow mold damage than a plant less
well established.
Diseased plants are conspicuous as 1
the snow disappears by the presence
of a white mycelial mat over the
plants and adjacent soils. Infected
plants gradually lose their green color,
wither, and turn brown. The disease
1
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is spotted, and may, in severe cases,
destroy the entire field. Killing of
the plants ranges from dead leaf tissue to invasion and rotting of the
culms, crown, and root tissue. As the
snow disappears, the temperatures
rise, and sunshine increases, the disease disappears.

Insects do their damage largely in
the early spring. In 1951 cutworms
and the false wireworm did considerable damage in the central part of
the state. This year however, it is
I' ported that the damage from thes
insects is light.

This disease is prevalent on winter
r cereals
and many grasses, and is

Causes for This Year's Poor Winter Wheat
Crop in Utah

world-wide in occurrence.

r

Seedling blight

Seedling blight was severe, in some
areas, in the spring of 1952. The
exact cause of the disease was not
determined, however various pathologists isolated spores of species
of fusarium and helminthosporium
molds.

~
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_
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The prevalence of the disease in
1952 was though to be associated
with the high temperatures that prevailed soon after the snow left which
predisposed the wheat seedlings to
the disease. Had the wheat developed
under normally cool temperatures the
disease may not have occurred. Some
observations indicated that where
wheat was sown on soil high in fertility, particularly nitrates, the percentage of plants that died, as a result of the disease, was less than
where the wheat was growing in
soil low in nitrates. Low fertility
may also have been a predisposing
factor.
Diseased seedlings were characterized by a light brown to reddish
brown water-soaked cortical rot and
blight either before or after emergence. Leaves of diseased plants that
emerged turned yellow before death.
Many infested plants that recovered
retained yellow leaves for a considerable period of time. In certain
areas in some fields yellow leaves
prevailed throughout the season, this
may have been caused by a separate
undetermined malady.
Insects

Some years and in certain areas,
insects have played an important part
in reducing stands of winter wheat.
for
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Causes for the poor winter wheat
crop in Utah this year are many.
Their relative importance is not
known and they, no doubt, varied
from place to place.
Unfavorable soil moisture conditions during seeding time, late seeding, excessive accumulation of snow
during the winter, prolonged duration of snow well into spring, hot dry
weather during spring and early summer have produced a combination of
conditions unfavorable for winter
wheat.
Unfavorable soil moisture conditions at seeding time resulted, in many
cases, in irregular and poor fall
emergence. In other cases the late
seeding with an early snow cover delayed emergence until after the snow
left in late spring. The hot weather
that followed caused excessive soil
crusting so that seedlings were unable to emerge. The excessive accumulation of snow resulted in considerable smothering and the prolonged duration of snow into late
spring aggravated the development of
snow mold. The hot weather that
followed the disappearance of the
snow seemed to pre-dispose the wh at
to seedling diseases. The lack of
rainfall during April and May failed
to wash the applied nitrogen fertilizer into the soil so that, in many
cases, low soil fertility may also have
been a pre-disposing factor, particularly in the death of infected seedlings. oli top of all these ailments
the prolonged spring drought extended into early summer helped to
complete th series of unfavorable
conditions which have resulted in
such a generally poor wheat crop.
Utah has had other poor wheat crops
but seldom has the crop been subjected to so many adverse conditions
as the crop of 1952.

CANNING PEAS
( Cont'inu ed f'!'Om, page 57)

in the canning pea enterprise. It
is more profitable to be better than
a verage in several factors such as
those discussed above rather than
excel in only one. For example, high
yields are desirable providing they
are not obtained at the expense of
some other factor such as labor efficiency or excessive fertilizer cost.
What about 1952 costs and receipts?
Costs are somewhat higher in 1952
than they were in 1951. Labor cost
shows the greatest increase. Receipts
per acre will be lower than a year
ago since contract prices were not
changed and weather conditions during the growing season indicate that
yields will average lower for the
1952 crop than they were in 1951.
Present reports show an average yield
of approximately one ton of shelled
peas per acre as a state average for
the 1952 canning pea crop.
DEPARTMENT HEADS RETIRE
( Continued from page 52)

association with the College started
when he obtained the B.S. degree in
1914. The following year he was assistant professor of botany and in
1916 received the M.S. degree in plant
pathology. After two years as a research fellow at the University of
Wisconsin, he obtained his PhD degree in 1919. Returning to the Utah
State Agricultural College he became
head of the Department of Botany and
Plant Pathology in 1925, a position
he held until his retirement. During
a portion of the time (1945-50) he was
also dean of the Graduate School. He
is a member of a number of professional and honorary scientific societies
including the American Association
for the Advancement of Science,
American Phytopathological Society,
Sigmi Xi, and Phi Kappa Phi.
Dr. Richards has made many contributions to the field of plant pathology through the publication of fifty
or more scientific papers on a variety
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of diseases and host plants. His early
interest was in the relation of soil
temperature to disease, an area of
research which he helped to pioneer
at the University of Wisconsin in his
graduate studies. The several virus
diseases affecting potato seed production soon claimed his attention
and for several years he directed a
program of virus-free potato seed
production which was of major significance to the state's potato industry.
Other diseases on which he worked included late blight of sugar beets,
stinking smut of wheat, sugar beet
root rot, cucurbit wilt, psyllid yellows
of potato, strawberry root rot, alfalfa
wilt, and alfalfa white spot. H e contributed significantly to the information on the etiology and control of
all of these diseases. In 1937 he discovered western x disease on chokecherries in Utah. This discovery
initiated an intensive study of the
virus diseases of stone fruits which is
still ill progress . As a result of his
critical investigation about 25 irus
diseases have been recognized on the
stone fruits. His studies on the transmission of various viruses by budding
on different stone fruit varieties clarified several cases of quick decline in
these fruits which had been observed
for many years but for which no
explanation was previously available. When the final stage of th
virus investigations is reached through
the development of a virus-free budwood source for nursery stock, progress toward control of these diseases
will be achieved.
It is impossible to evaluate in doI-
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lars and cent the worth of the research work which Dr. Richards has
done for the state. Howe er, the
significance of his reports and his
contributions to agriculture are indeed great. In the case of the virus

diseases of stone fruits his contributions have made it possible for the
fruit growers to set up a program
which may salvage an industry that
otherwise appeared headed for distru ction-Frank B. Wann.

CONTRIBUTIONS TO RESEARCH
May 15, to August 15, 1952
Utah College Industry Farm
Electrification Committee

$7800 for study of rural electrification

Sugar Research Foundation

$4000 for studies on feeding sugar to animals
prior to slaughter

Dow Chemical Company

$3000 to investigate the utilization of urea as
affected by feeding various levels of methionine and sulfur

Sharp and Dohme, Inc.

$2500 for study of coccidiosis in cattle, sheep,
and poultry

Ogden Grain Exchange

$1200 for grain breeding research

United States Smelting, Re·
fining, and Mining Co.

$1200 for study of the economic importance
of the less common miheral -e lements in
plant nutrition in Utah

Farmers' Grain Cooperative,
Ogden

$150 credit for dehydrated alfalfa for studies
on supplemental feeding of range sheep.

Amalgamated Sugar Co.
Utah-Idaho Sugar Co.

1 ton sugar each for studies on feeding sugar

International Minerals and
Chemical Corporation

3 ton defluorinated rock phosphate for fluoro·
sis studies

Vegetable Growers Cooperative, American Fork, Utah

Celery plants to plant a half acre to study in·
sect control problems

Barlocker Hatchery and
Breeding Farm,
St. George, Utah

100 Broad Breasted Bronze turkey poults for
use in turkey breeding program

Lederle Division
American Cyanamid Co.

50 pounds of Aurofac for supplementary feeding studies with swine

Velsicol Corporation

10 gal. chlordane
10 gal. heptachlor for research on control of
legume seed insects

Chemagro Corporation

1 gal Systox spray

to animals prior to slaughter
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